SUMMARY Forty five patients with clear sensorium and no neurological deficits other than unilateral motor and sensory impairment underwent computed tomography (CT). Twenty patients had sensorimotor stroke with impairment of all sensory modalities (type 1). Eight had only impairment of nociceptive sensation (type 2) and 15 had only proprioceptive impairment (type 3). Two patients had sensory impairment in one limb only (type 4). Lacunes were found in patients in the first three groups. However, 80% of those who had hemiparesis and incomplete sensory loss were found to have a lacune or normal CT scan whilst only 33% of those with complete motor or sensory impairment had lacunes. It is proposed that sensorimotor stroke as a lacunar syndrome be best restricted to those with only mild to moderate hemiparesis and sensory impairment in both upper and lower limbs. The degree and extent of sensory and motor involvement may vary, however, possibly dependent on whether the thalamo-geniculate, anterior choroidal or lateral lenticulostriate artery is affected.
Mohr et all described in 1977 a case of thalamocapsular lacune which caused a dense sensorimotor stroke. Subsequently several other cases of sensorimotor stroke were reported. Nevertheless, the clinical features of sensorimotor stroke have not been well defined, and in a recent review2 Mohr has emphasised that "the rarity of these cases should set aside any causal assumption that small deep infarcts cause most instances of sensorimotor stroke". We report here our recent experience with this syndrome.
Patients and method
Forty five patients (20 males, 25 A: patients with submaximal motor and sensory impairment (with respect to motor impairment, this refers to MRC Grade 1 to 4 and is labelled as hemiparesis or monoparesis; with respect to sensory impairment, this refers to decreased sensation). B: patients with either total paralysis (hemiplegia, monoplegia) or total sensory loss in at least one limb. Computed tomography (CT) of the brain was obtained using a GE 9800 scanner with contiguous 10 mm thick slices. The examination was performed in the first week after the onset of symptoms in 49% of the patients, in the second to third week in 36% and more than 3 weeks in the remainder. The CT findings were classified as normal, lacune, infarct or haemorrhage. Lacune was defined as a hypodense area in the thalamo-capsular-corona radiata region with a lesion volume less than 4 ml. Those with larger volumes were classified as deep infarct. Volume was calculated according to the method of Nelson et al.3 Results Type I (table 1) : There were 20 patients with weakness and impairment of both proprioceptive and nociceptive sensation. Seven of these patients were classified as group B. Of these, only one (patient 18) had complete proprioceptive loss but mild hemiparesis, whereas two (patients 15, 19) had complete proprioceptive loss and dense hemiplegia. The other four patients had a totally paralysed upper limb accompanied by varying degrees of sensory impairment. Only two of these seven patients had a lacune. Two patients had infarcts. Of the 13 patients in group A, When is sensorimotor stroke a lacunar syndrome? patients having sensory deficit in one limb only (type 4) had a lacune.
Of 30 group A patients with hemiparesis and hi1 complete sensory impairment affecting both upper and lower limbs, 24 (80%) had a lacune or normal CT scan (table 4) whereas only 33% of those who had a totally paralysed limb or severely impaired sensation (group A) had a lacune or a normal scan (p < 0-01).
The majority of the lesions were found in the internal capsular/corona radiata region, with only 11% situated in the brainstem (table 5) . to total paralysis and then gradually improved. Sensory loss was severe with no appreciation of pinprick, touch, vibration, or passive movements. At necropsy, a ventro-posterior thalamic lacune with adjacent capsular pallor was found. Garcin and Lapresle4 described a case of hemiparesis with decreased temperature and pain sensation and dysaesthesia limited to the peribuccal and forearm areas, and at necropsy a small lacune at the ventro-posterolateral and medial thalamic nuclei was found. Sunohara et all described a case with hemiparesis and loss of all sensory modalities who later developed involuntary movements of the lower limb. Necropsy revealed a thalamocapsular lacune. Donnan et al6 described a lacune extending from the left lentiform nucleus up through the junctional zone into the corona radiata in a case of sensorimotor stroke with hemiplegia but did not describe the actual nature of the sensory impairment. Weisberg7 described eight patients with hemiparesis and decreased pinprick, touch, vibration and position sense who had lacunes in the caudato-putaminalcapsular regions. Robinson et al8 investigated four cases of thalamocapsular lacunes causing sensorimotor stroke with somatosensory evoked potentials and described the deficits as "thalamic type sensory disturbance with a mild and transient hemiparesis". Mori et al9 also described seven cases of sensorimotor stroke due to capsular or putaminal haemorrhage. They defined sensorimotor stroke as weakness and hypoaesthesia involving the face, arm and leg on one side but did not give details in individual cases. Three other cases of sensorimotor stroke due to capsular haemorrhages have also been described.10 All three had hemiparesis, with nociceptive deficit in two cases and additional proprioceptive loss in the third. Other authors" 12 have described combined sensory and motor deficits with capsular lacunes, capsular haemorrhages and thalamic haemorrhages. It is therefore clear that previous descriptions of sensorimotor stroke included both hemiparesis and hemiplegia, with sensory impairment of either one or more modalities and severity ranging from mild to dense. The anatomical extent of the impairment was mostly face, When is sensorimotor stroke a lacunar syndrome? arm and leg but Garcin and Lapresle's case had sensory impairment limited to the peribuccal and forearm areas.4 Whilst the three necropsy cases1 4 5 all showed lesions in the thalamic sensory nuclei, the CT studies in recent series have shown lesions in the thalamus, thalamocapsular, corona radiata and caudato-putamino-capsular region. In the present series 89 4% of the lesions were situated in the thalamocapsular-corona radiata region, or the adjacent putamen. In addition, as haematomas and other pathologies have been reported to mimic pure motor hemiparesis and other lacunar syndromes, it would not be unexpected that when appropriately situated they can produce sensorimotor stroke as well.
The present series confirmed the previous findings in that lacunes can cause a sensorimotor stroke. In addition it is clear that the degree of motor weakness can vary from mild hemiparesis to hemiplegia, and the sensory impairment can vary from selective involvement ofjust the nociceptive, the proprioceptive, or all modalities of sensation. Overall, 64% of all sensorimotor strokes were found to have a normal scan or a lacune. However, if only hemiparesis with decreased sensation (group A patients) were considered as possible lacunar syndromes then 80% would be found to have a normal CT scan or a lacune, whereas only 33% of those with severe motor or sensory deficits (group B patients) would have a lacune or normal CT. Furthermore, the good long-term prognosis of our group A patients compared with the unfavourable outcome of our group B patients would support the concept that sensorimotor stroke with submaximal deficit is consistent with a lacunar syndrome. Although Mohr has reservations about whether sensorimotor stroke could be classified as a lacunar syndrome,2 our findings would favour the affirmative, but with the qualification that it is best restricted to those sensorimotor stroke with submaximal motor and sensory impairment in both upper and lower limbs.
There is no universal agreement on what constitutes a lacune on CT. In this study we have elected to restrict the term to those ischaemic lesions in the deep regions of the brain with volume of less than 4 ml. The five patients with lesions volume of 4-7-7-8 ml in the corona radiata and striatocapsular region designated had deep infarcts which could have otherwise been called super lacunes or giant lacunes. If they were also called lacunes then 75-5% of sensorimotor stroke would be due to lacunar infarction, and a more liberal definition can be used, with the understanding that group B patients are more likely to harbour larger lesions. It is unclear, however, whether such larger subcortical lesions typically result in classical lacunar syndromes or are necessarily always due to penetrating artery disease.14 15 Furthermore, these larger 725 infarcts are associated in our cases with a more severe clinical picture and less favourable outcome. We therefore prefer to restrict for the time being both the terms lacune and sensorimotor stroke.
The exact course of thalamocortical sensory projection is unknown in humans or animals. Groothuis et alt3 described a case of posterior capsular haemorrhage which caused impaired pinprick, vibration, and possibly also position sense. Touch remained normal. Pinprick, temperature, vibration, proprioceptive and touch sensation were impaired separately or together in capsular and corona radiata infarcts. l6 17 With parietal lesions, a variety of sensory disturbances have been recorded, including absence of all sensation,18 anaesthesia only,19 decreased touch sensation associated with hyperpathia20 and a pseudothalamic syndrome.2' Pure sensory stroke have also been described with a parietal lesion causing impaired joint position sense with astereognosis and poor two-point discrimination, but normal pinprick, touch, temperature and vibration detection.22 Thus selective impairment of either nociceptive or proprioceptive sensation in the company of motor weakness can result from lesions of the sensory pathway in the brainstem, thalamus, internal capsule, corona radiata, or parietal lobe.
The occurrence of sensorimotor stroke brings into question the vascular supply of the motor and sensory pathways. The ventrolateral thalamic nucleus receives its blood supply from both the thalamoperforate arteries which originate from the posterior cerebral artery as well as the thalamogeniculate branches from the posterior communicating arteries. 23 The thalamogeniculate arteries also appear to supply part of the posterior limb of the internal capsule and occlusion of this vessel can give rise to both motor and sensory impairment. 24 The lenticulostriate branches of the middle cerebral artery on the other hand rarely vascularise the thalamus but regularly supply the dorsal aspect of the internal capsule.25 The inferior aspect of the internal capsule receives its blood supply from the anterior choroidal artery which also contributes to vascularisation of the thalamus via cisternal perforators and vessels from its plexal portion.23 Thus it would appear possible for a sensorimotor stroke to occur as a result of occlusion of either the thalamogeniculate or anterior choroidal arteries leading to ischaemia in the thalamus and internal capsule. It may be expected however that involvement of the former will lead to prominent sensory disturbance with minimal hemiparesis whilst with the latter, motor weakness predominates with sensory disturbance remaining mild. Such speculation appears consistent with recent descriptions of clinical deficits following occlusion of these vessels.2627 In addition, putamino-corona radiata infarction resulting from occlusion of a lateral len-these vessels.2627 In addition, putamino-corona radiata infarction resulting from occlusion of a lateral lenticulostriate artery apparently can also cause sensory and motor disturbance at a site distal to the thalamus (fig 4) . Although not seen in this study, theoretical consideration would suggest also that a type 3A sensorimotor stroke may result from the occlusion of a paramedian penetrator causing a brainstem lacune. Consideration of the vascular anatomy thus supports the concept that sensorimotor stroke is a lacunar syndrome, but there is a variable degree of sensory and motor impairment depending on which penetrating artery is involved. 
